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iNTROdUcTiON
Orthopaedics and Trauma Queensland is an internationally recognised research group that  
is developing into an international leader in research and education. it provides a stimulus  
for research, education and clinical application within the international orthopaedic and  
trauma communities.
Orthopaedics and Trauma Queensland develops and promotes the innovative use of engineering 
and technology, in collaboration with surgeons, to provide new techniques, materials, devices, 
procedures and manufacturing techniques for medical devices. its integration with clinical 
practice and strong links with hospitals ensure that the research will be translated into practical 
outcomes for patients. 
The group undertakes clinical practice in orthopaedics and trauma and applies core mechanical 
and electrical engineering skills to challenges in medicine. The research is built on a strong 
foundation of knowledge in biomechanics, fluid mechanics and biomaterials, and incorporates 
expertise in cell biology, mathematical modelling, human anatomy and physiology. new 
knowledge is being developed and applied to the full range of orthopaedic diseases and injuries, 
fractures and spinal deformities.
diREcTOR’s MEssAgE
Welcome to the second Orthopaedics and Trauma Queensland  
annual report.
This year has been a building phase for the group. We have grown 
from 45 staff and 23 postgraduate students in 2006 to 53 staff and 
31 postgraduate students in 2007. This is a remarkable increase and 
shows how well our activities are developing. The group’s expertise 
and dynamics has been enhanced by the arrival of Professor Dietmar 
hutmacher to a new Chair in Regenerative medicine. This adds another 
dimension to our capabilities looking at the development of new materials for load bearing 
implants. You will hear more of Dietmar later in the report.
The medical engineering Research Facility on the site of The Prince Charles hospital at 
Chermside has been constructed in 2007 and we expect to be fully operational within the 
building in 2008. This enhances our facilities and complements those at the institute of health 
and Biomedical innovation at Kelvin Grove that are now fully occupied.
Our research output of published journal papers has grown from 23 in 2006 to 45 in 2007, a 
wonderful achievement. Our international links have continued to grow with the new adjunct 
appointments of Professors norbert haas, lutz Claes and John Timperley. Our profile is 
increasing internationally with many of the group presenting at international conferences and 
developing collaborative links in europe and asia. We have had several occupational trainees 
from europe this year and expect this international training linkage to develop further in the future. 
This has been an exciting year for the expansion of Orthopaedics and Trauma Queensland. 
Please enjoy reading about our activities in this report for 2007.
Mark Pearcy Bsc, Phd, fiEAust, cPEng (Biomed) 
Professor of Biomedical engineering 
leader, medical engineering Theme, Faculty of Built environment and engineering 
leader, medical Device Domain, institute of health and Biomedical innovation 
Director, medical engineering Research Facility
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Research overview
The research of Orthopaedics and Trauma 
Queensland seeks to solve problems in a 
broad range of areas, including:
›   Biomaterials and bone substitutes
›   Cartilage biomechanics
›   Cell biomechanics
›   Cell biology
›   Clinical research
›   epidemiology
›   Fracture healing
›   lubrication
›   mathematical modelling
›   mechanical testing
›   Osteoarthritis
›   Regenerative medicine
›   spinal deformity
›   spinal disease
›   surgical complications
›   surgical implants
›   Tissue engineering
›   Tissue mechanics
›   Wound healing
PROJeCTs unDeRTaKen  
in 2007 inCluDeD:
AO BRisBANE sPiNE 
REfERENcE cENTRE
›   Peritoneal granulation tissue
›   a biomechanical analysis of anterior 
corpectomy reconstruction in a thoraco-
lumbar calf spine fracture model: 
  –  Operative versus non-operative 
treatment of thoracolumbar burst 
fractures with associated neurological 
deficit 
  –  an early radiological comparison 
between structural allograft and an 
expandable cage in anterior column 
reconstruction following burst fracture
›   sildenafil alleviates cardiovascular 
deterioration after fat embolism
›   initiation of bone healing by a platelet 
activating biomaterial 
›   Reduction of secondary degeneration 
after spinal cord injury by acute delivery 
of vascular growth factors
›   Reliability of plain film, flexion extension 
and CT imaging in fusion assessment, 
an experimental study with a sheep 
pseudarthrosis model
›   a multilayered composite granule for 
controlled release of growth factors for 
osteogenesis
›   Biodegradable interbody fusion cages: 
synthesis, mechanical properties and 
biodegradation
›   Pulmonary hypertension after pulmonary 
cement embolism
NORThsidE sPiNE REsEARch 
gROUP
›   Pioneering ‘live spinal mapping 
technology’
›   The establishment of a clinical database
ORThOPAEdic REsEARch 
gROUP
›   appraisal of saturated and unsaturated 
surfactants
›   Cartilage-bone assessment and 
assessment devices
›   modelling of joint lubrication with 
specific reference to the surface active 
surfactants
›   Prevention of pulmonary embolism
›   Regeneration of osteochondral tissue via 
scaffold-cell constructs
›   Development of the ‘smarthroscope’ 
for the surgical assessment of articular 
cartilage degeneration
›   application of biomimetics to the design 
of permanent and non-permanent tissue 
engineering scaffolds
›   Fundamental experimental 
characterisation and biomechanics of 
articular cartilage
›   Development of virtual cartilage for 
computational visualisation
›   Outcome studies following total joint 
replacements
PAEdiATRic sPiNE REsEARch 
gROUP
›   Perioperative aspects of endoscopic 
anterior scoliosis surgery
›   Quality of life questionnaire outcomes 
for endoscopic anterior scoliosis surgery 
patients
›   The use of fulcrum bending films in 
anterior thoracic corrections of scoliosis
›   improved clinical outcomes for spine 
deformity surgery using finite element 
based computerised surgical planning 
tools 
›   Predicting deformity progression risk in 
idiopathic scoliosis 
›   a biomechanical investigation of shape 
memory alloy (sma) staples for the 
fusionless correction of scoliosis 
›   Biomechanics of osteoporotic vertebral 
compression fractures
›   CT imaging for three-dimensional 
deformity assessment in adolescent 
idiopathic scoliosis
›   The use of physical biomodelling in 
complex spinal surgery
›   Gravity induced torsion and intervertebral 
rotation in adolescent idiopathic scoliosis
›   lung volume asymmetry in adolescent 
idiopathic scoliosis
REgENERATivE MEdiciNE 
REsEARch gROUP
›   Cartilage engineering technology
›   Bone metastases in prostate cancer
›   3D cell culture models
›   Bone engineering technology
›   Characterisation and application of 
human mesenchymal stem cells
›   Design and fabrication of scaffolds 
TRAUMA REsEARch gROUP
›   Computer modelling of fracture healing 
›   Development of implant coatings as drug 
delivery systems for the prevention of 
bone infections
›   effect of the surgical approach on 
fracture healing 
›   human bone morphology database
›   implant shape optimisation
›   murine fracture model
›   Queensland Trauma Plan
Highlights of the year
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ABc fELLOWshiP
The aBC Fellowship was conceived 
and developed in 1948 by Dr R i harris 
of Toronto, Canada during his term as 
President of the american Orthopaedic 
association. Dr harris believed that 
because of World War ii and post-war 
difficulties, young orthopaedic surgeons 
might find it difficult to visit orthopaedic 
centres in Canada and the united states of 
america. he was concerned ‘they would 
reach senior positions in england with little 
knowledge of the state of orthopaedic 
surgery in north america’.
Together, R i harris, president of the 
american Orthopaedic association,  
J e samson, President of the Canadian 
Orthopedic association and s a s makin, 
President of the British Orthopaedic 
association, organised the visit of the first 
aBC Fellows to north america in 1948. 
in all, thirteen Fellows and one honorary 
Fellow from Great Britain visited orthopaedic 
centres in north america and attended the 
combined meeting of the Canadian, British 
and american Orthopaedic associations 
held in Quebec City.
in 1954, a Fellow was selected from 
either australia, new Zealand or south 
africa to take part in the programme in 
north america, and the involvement of 
the australian Orthopaedic association 
has continued to this day. so far, 45 
Fellows have travelled from the southern 
hemisphere countries to north america, 
24 of these being Fellows of the australian 
Orthopaedic association.
The american Fellows visited the institute 
of health and Biomedical innovation in 
may 2007 (see below). While here they 
presented several lectures to members of 
Orthopaedics and Trauma Queensland and 
engaged in research discussions.
The 2008 Fellowship was awarded to 
adjunct Professor Richard Williams from 
the aO Brisbane spine Reference Centre. 
Richard will visit the West Coast of the usa 
and Canada in may 2008 as part of the 
group of aBC Travelling Fellows. 
NEW PROfEssOR Of 
REgENERATivE MEdiciNE 
APPOiNTEd 
Professor Dietmar W hutmacher was 
appointed Chair of Regenerative medicine 
at QuT in June 2007. Over the last 10 
years he has developed a world-class 
record of innovative and quality scientific 
research that has yielded several patents 
and patent applications, and more than 
auD$15 million in research funding from 
both competitive grant schemes and 
industry. he is an internationally recognised 
leader in the field of regenerative medicine/
tissue engineering, illustrated by his 
outstanding publication record (more then 
140 journal articles, 30 book chapters and 
some 280 conference papers) and he has 
also edited two books. his research has 
been supported over the last eight years 
by international grants totalling more then 
auD$12 million. his review (in Biomaterials 
2000) has the highest citation index (more 
than 600) in the Biomaterials field and five 
other papers have been citation indexed 
between 100 and 250 times. he serves 
on the editorial board of a number of 
2007 ABC travelling fellows visit QUT. L to R, Mark Pearcy, Michael Schuetz, Ross Crawford, John Antoniou,  
Alan Hilibrand, William Ricci, Alistair Younger, Constance Chu, Brian Donley, Steven Frick
Dietmar W Hutmacher
Richard Williams
leading biomaterials and tissue engineering 
journals. in addition, Professor hutmacher 
is a referee for the aRC, nih, DFG, asTaR, 
and Royal academy of engineering in 
conjunction with his role on a number 
of scientific advisory boards of agencies 
and large corporations. importantly 
this research has led to outcomes that 
contribute to health, social welfare and 
economic development worldwide. he 
is one of the few academics in the tissue 
engineering community who have taken a 
holistic bone engineering concept through 
to clinical application. a large number of 
patients have been treated with his FDa-
approved bone engineering scaffolds over 
the last four years.
ORThOPAEdics ANd TRAUMA 
shOWcAsE
Orthopaedics and Trauma Queensland 
from the medical Device Domain at ihBi 
showcased their groundbreaking research 
in august. They held presentations at  
both Royal Brisbane and Princess 
alexandra hospitals.
The Orthopaedics and Trauma showcase 
was held at the Royal Brisbane hospital 
on 14 august with presentations on topics 
covering:
›   Bone tissue engineering  
(Johannes Reichert)
›   stopping fat embolism in sheep with 
viagra (Ben Goss)
›   scoliosis fixation (andrew mayo)
›   acetabular cementing (Bjorn smith)
›   Growing bones with bladder  
(Chris Podagiel)
›   Blood and compartment monitoring of 
bruised muscles in a sheep model  
(John Webster and adam Freeman)
›   Fracture healing optimisation on the 
computer (martin Wullschleger)
›   management of multiple trauma patients 
– comparison between a tertiary hospital 
in Queensland and european trauma 
centres founded by a RaCs Trauma 
Fellowship (anita mcnamee)
The presentations were video linked to 
several major hospitals in Queensland so 
that orthopaedic registrars throughout the 
state were able to see first hand the new 
and exciting research being undertaken by 
ihBi members.
Following the success of this event, the 
Domain had an opportunity to showcase 
ihBi research with presentations at the 
Princess alexandra Week. 
Presentations on this evening were:
›   Fat embolism – stopping fat with viagra 
(Ben Goss)
›   stem cells – fiction and facts (Dietmar 
hutmacher)
›   new approaches to tackling the wound 
care challenge (Zee upton)
›   how is our trauma care at Pa compared 
to european centres? (sue nielsen)
›   lubrication for your joints (Ross 
Crawford, Kunle Oloyede)
›   how can bones heal faster by using 
computers (Roland steck and martin 
Wullschleger)
›   let cartilage grow (Travis Klein)
›   using belly to fix bones (Cameron lutton) 
Ben Goss was highlighted in the Courier 
mail on 22 august for his fascinating 
presentation.
as can be seen from the many 
presentations, the Orthopaedic and Trauma 
Group are highly active in the health arena 
and are being recognised for their cutting 
edge research. 
AcAdEMic PROMOTiONs  
WiThiN OUR gROUP
We are proud to announce two important 
promotions within the Orthopaedics and 
Trauma Queensland group.
›   Kunle Oloyede has been promoted  
to Professor.
›   Clayton adam has been promoted to 
associate Professor.
Congratulations on these special 
achievements. 
H I G H L I G H T S  O F  T H E  Y E A R  [ 3 ] 
Kunle Oloyede
Clayton Adam
Selected projects – highlights
of bone marrow mesenchymal stem 
cells’. The overall aim of this project is to 
develop novel bilayered ceramic-polymer 
composite scaffolds that are spatially 
loaded with two different growth factors to 
guide the differentiation of bone marrow 
mesenchymal stem cells (msCs). 
iMPLANT shAPE OPTiMisATiON
With the development and popularisation 
of minimally invasive surgical methods 
and implants for fracture fixation, it is 
increasingly important that available 
implants are pre-contoured to the specific 
anatomical location for which they are 
designed. Clinical practice and recent 
research shows that some of the current 
pre-contoured fracture fixation implants 
do not fit well for certain patient groups. 
Researchers in the Trauma Research 
Group are developing quantitative methods 
for analysing the fit of existing implants 
on bones. This then allows for optimising 
the shape of implants such that they 
fit for the majority of the population of 
interest. This work is conducted in a virtual 
environment using digital models of bones 
that have been generated from computer 
tomography or magnetic resonance 
imaging scans. 
individual patients. This model will allow 
surgeons to explore the optimal type 
and positioning of implants to use in 
correcting the deformed spine. This work 
has been funded by a $342 000 australian 
Research Council (aRC) Discovery grant 
(2006–2008).
REgENERATiON Of 
OsTEOchONdRAL TissUE viA 
scAffOLd-cELL cONsTRUcTs
One of the challenges for scientists in 
making artificial osteochondral implants 
for artificial joints is the manufacturing of 
the scaffolds for these implants, which 
should be biomimetic both in structure 
and in properties. The scaffolds should 
have a layered structure and have graded 
mechanical properties. a second challenge 
is the controlled cell differentiation within 
the scaffolds placed in the osteochondral 
defect sites. a third challenge is the growth 
of bone-cartilage complex tissues  in-vitro 
and in-vivo to regenerate the damaged 
osteochondral tissues. all these challenges 
will become opportunities for us, thanks 
to the award of the aRC Discovery Project 
grant of $255 000 titled ‘Bilayered and 
growth factor-loaded composite scaffolds 
for the guided bi-differentiation 
scOLiOsis sURgERY
Over the past five years the Paediatric 
spine Research Group (PsRG) has 
developed one of the world’s largest 
databases of key-hole scoliosis correction 
surgery patients, as well as a large series of 
medical images of scoliosis patients which 
are being used to study the effect the 
surgery has on the deformity.
Research into endoscopic scoliosis 
surgery has confirmed the benefits of the 
technique in reducing recovery time after 
surgery, minimising scarring, and allowing 
straightening of the deformed spine. 
also based on the patient group who 
had endoscopic scoliosis correction, the 
recovery of pulmonary function during the 
two years following the technique has been 
investigated. This study found that lung 
function returned or was improved by one 
year after the surgery. Patient opinions of 
the key-hole surgical technique were also 
investigated by using a specific scoliosis 
questionnaire. This study found that 
patients reported a significant improvement 
in their pain, self-image and function during 
the first year following their surgery. 
a major project within the group has been 
the development of a patient-specific 
biomechanical (finite element) computer 
model of the thoracolumbar spine 
and ribcage, used for predicting 
the outcomes of scoliosis 
surgery in 
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QUEENsLANd TRAUMA PLAN
Queensland has one of the highest 
incidences of severe trauma in australia. 
more than 1500 Queenslanders die each 
year as a result of major traumatic injury, 
the single most common cause of death 
between the ages of one and 35 years. 
many factors in Queensland contribute 
to the complications of managing severe 
and multi-trauma. These include the 
geographical expanse of the state, 
availability of specialist services and issues 
of transport and transfer. Because of these 
factors a broad range of stakeholders 
including the Royal australasian College 
of surgeons, other Colleges and 
associations and the Department of health 
and emergency services developed 
the strategic document ‘a Trauma Plan 
for Queensland’. in 2007 this Plan was 
supported by the Queensland state 
Government guaranteeing funding of 
$28 million over four years. as a part 
of the plan, three major adult Trauma 
services across Queensland at the 
Princess alexandra hospital, the Royal 
Brisbane & Women’s hospital and the 
Townsville hospital will be established. 
a statewide Trauma Clinical network 
was established concurrently to oversee 
the recommendations of the Plan, in 
particular the implementation of these 
major adult Trauma services. The network 
is chaired by Professor michael schuetz 
and a secretariat has been established 
to implement the key areas of education, 
Research and Data outlined in the Trauma 
Plan. in line with these activities, the 
network has developed education and 
Research sub-committees and compiled 
broad-ranging data encompassing pre-
hospital to hospital discharge information. 
it has recently called for research grant 
applications to fund projects addressing 
key issues of trauma management with 
emphasis on the core business of trauma 
and achieving demonstrable outcomes. 
The statewide Trauma Clinical network 
is clinically driven, working actively with a 
wide range of stakeholders including the 
Department of health and Department of 
emergency services. it is a significant and 
fundamental initiative in improving trauma 
care for the people of Queensland. 
PREvENTiON Of PULMONARY 
EMBOLisM
Pulmonary embolism following total 
joint replacement is an uncommon but 
potentially fatal complication. mechanical 
compression devices have been shown 
to decrease the incidence of blood clots 
in patients undergoing surgery. Professor 
Ross Crawford, in conjunction with the 
orthopaedic and radiology departments 
at the Prince Charles hospital, completed 
a clinical trial on a new generation 
of mechanical compression device. 
The device developed by vascular 
enhancement Technology, a Queensland 
company, was shown to be safe and 
effective in a pilot study of twenty patients 
undergoing hip and knee replacement. 
Translating fundamental research into 
clinically effective solutions is one of the 
primary aims of our research programme. 
The ability of clinicians to work with the 
Queensland researchers who developed 
the calf compression device and help 
patients rehabilitate safely is a particular 
feature of our group structure. 
BONE gROUP REsEARch 
highLighTs
associate Professor Yin xiao and his 
research team have defined several main 
research interests, covering cell and 
molecular biology, bone and cartilage 
biology, tissue engineering, stem cell 
biology, biomedical engineering and 
biomaterials. using stem cell clone culture 
techniques the group has identified some 
characteristic proteins of mesenchymal 
stem cells which potentially will be used 
for stem cell selection and application. 
a biomimetic bone guiding membrane 
(periosteum) is under construction. This will 
enable novel treatment strategies for large 
bone defects and bone non-union to be 
developed. a gene silencing technology 
for osteoarthritis is under investigation, that 
potentially will reverse the degenerative 
process of osteoarthritis. 
Selected projects – highlights
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REgENERATivE MEdiciNE 
Regenerative medicine/tissue engineering 
is a rapidly growing multidisciplinary field 
involving life, physical and engineering 
sciences. it seeks to develop functional 
cell, tissue and organ substitutes to repair, 
replace or enhance biological function 
that has been lost due to congenital 
abnormalities, injury, disease or ageing. it 
includes both the regeneration of tissues 
in vitro for subsequent implantation in-vivo 
as well as regeneration directly in-vivo. in 
addition to having a therapeutic application, 
tissue engineering can have a diagnostic 
application where the engineered tissue is 
used as a biosensor. engineered tissues 
can also be used for the development of 
drugs including screening for novel drug 
candidates, identifying novel genes as drug 
targets, and testing for drug metabolism, 
uptake, and toxicity.
large cartilage defects are a significant 
cause of pain, immobility and decreased 
quality of life for people world-wide. 
Clinical cartilage tissue engineering 
approaches are restricted to younger 
patients (<50) and defects smaller than 
10 cm2. We hypothesize that zonal 
cartilage characteristics are important for 
overcoming these current limitations. We 
aim to study the molecular characteristics 
of zonal chondrocytes under dynamic 
cell culture conditions and to differentiate 
mesenchymal stem cells into lubricant-
producing chondrocytes. This work leads 
to the development of a novel cartilage 
engineering technology platform to deliver 
structural and functional zonal properties, 
and allow for treatment of older patients 
and larger defects.
Bone grafts are frequently used to treat 
conditions in load-bearing regions of the 
body. in the present climate of increasing 
life expectancy with an ensuing increase 
in bone-related injuries, orthopaedic 
surgery is undergoing a paradigm shift 
cement removal technologies, including 
ultrasound and laser cutting, have not been 
adopted into clinical practice because 
both run the risk of causing significant 
damage to bone and don’t provide 
any additional advantage over manual 
techniques. Dr Ben Goss along with Dr 
Cameron lutton and Dr lance Wilson 
have designed a tool that revolutionises 
the way bone cement is removed. The 
tool received First Prize in the inaugural 
Bluebox Discovery Competition, run by 
QuT’s commercialisation company, for its 
commercial applicability and potential to 
provide benefits to the community, industry 
or government. it works in a similar way 
to the original hollowing out of the bone, 
meaning the bone is not cut open, keeping 
recovery time down to a minimum. last 
year, nearly 3771 hip replacements needed 
revision surgery in australia alone. it is 
hard for anyone of any age to recover from 
surgery as severe as having their bone 
sliced open, but if you are elderly, this can 
be especially problematic. The three Young 
Guns’ research may go a long way towards 
revolutionising revision hip surgery.
YOUNg gUNs REPLAcE fROM 
ThE hiP
Repeat hip replacement patients may 
have safer and faster operations with 
a new orthopaedic tool designed by 
members of Orthopaedics and Trauma 
Queensland. advancing technology has 
made implanting hip replacements easier, 
but replacing them is much harder to do. 
The average hip replacement may need 
replacing after 10 to 15 years, but recovery 
the second time around can be weeks 
longer than for the original procedure. 
When surgeons give patients their initial hip 
replacement, the leg bone is hollowed from 
one end and the artificial hip joint inserted 
and kept in place with bone cement. 
When faced with removing a cemented hip 
implant, surgeons either intentionally cut 
the bone to get the cement out, or chisel 
the cement out from the open end. There 
are many risks associated with removing 
bone cement, with accidental fracture of 
the bone occurring in approximately eight 
per cent of operations. Recovery from 
these complications can be prolonged 
and can delay rehabilitation. alternative 
The Young Guns (Cameron Lutton, Ben Goss, Lance Wilson)
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Growth factors 
encapsulated 
within PEG-PLGA 
microparticles.
Microparticles 
injected into 
PCL-TCP 
scaffolds.
Liquid sintered 
microparticle 
scaffold formed 
within interstices of 
PCL-TCP scaffolds. 
Growth factors 
released over time.
delivery of angiogenic (PDGF/veGF) 
and osteoinductive (BmP) molecules 
producing a biologically active eBGss with 
mechanical properties suitable for load-
bearing applications.
Figure 2.  
(A) Composite scaffold made of PCL and TCP. (B) 
3 h treatment with NaOH gives a nanostructured 
surface with osteoconductive properties derived 
from the TCP component.26 (C) Zonal and 
temporal release of GFs from EBGS. Microparticles 
comprising different % of PEG-PLGA-PEG will 
degrade at different rates releasing GFs based on 
the targeted release criteria.
from bone grafting to bone engineering, 
where a scaffold is implanted to provide 
adequate load bearing and enhance 
tissue regeneration. however, scaffolds 
in combination with internal or external 
fixation are in many cases not sufficient 
to regenerate a critical sized bone defect. 
analysis of tissue engineering literature 
indicates that future generations of 
engineered scaffolds will not be successful 
by simply integrating drug delivery systems 
within the scaffolds. instead, using 
knowledge of drug delivery and biomaterial 
science, multifunctional scaffolds where the 
three-dimensional (3D) template itself acts 
as a biomimetic, programmable and multi-
drug delivery device, should be designed.
To our knowledge no multiple-growth-
factor (GF)-releasing scaffold systems of 
high porosity (> 80%) are currently clinically 
available for the treatment of medium to 
high load-bearing bone defects. To address 
this therapeutic challenge, we aim to marry 
two leading-edge scaffold technologies: 
biomechanically loadable composite 
scaffolds (produced by computer 
aided design and rapid prototyping) 
and microparticle delivery systems, 
incorporating important bone regeneration-
related GFs which possess controllable 
release kinetics (Figures 1 and 2). 
We will combine a well established 
scaffold-technology platform developed by 
Professor Deitmar hutmacher’s group at 
QuT, with the innovative controlled-release 
technology developed by shakesheff’s 
group at nottingham university to provide 
a leading edge solution to this therapeutic 
challenge. We will characterise and test 
these novel engineered bone graft systems 
(eBGs) both in-vitro and in-vivo. 
We hypothesise that a composite 
scaffold (already successfully utilised 
in low-load bearing bone defects) 
can be biomechanically optimised 
and be combined with controlled 
Figure 1. 
A microparticle system will allow controllable release 
of multiple GFs by use of biodegradable plasticisers 
comprising triblock co-polymer PEG-PLGA-PEG. 
The aqueous suspension of particles becomes 
a micro-porous liquid sintered scaffold at body 
temperature (upon injection into the high-strength 
PCL-TCP scaffolds) thus filling the 500-1000um 
PCL-TCP scaffold pores with a foam-like micro-
porous structure. GFs are then released over time 
from the foam-encapsulated microparticles.
a C
B
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Research facilities
MEdicAL ENgiNEERiNg 
REsEARch fAciLiTY (MERf) 
  The Prince Charles Hospital 
   Occupancy from Feburary 2008, with 
official opening late in 2008
›  Operating Theatre
›  anatomical skills laboratory
›  materials Testing laboratories
›  histology laboratory
›  General laboratory
›  Physiology laboratory
›  Cell Culture laboratory
›  mechanical/electrical Workshop 
›  seminar Room
iNsTiTUTE Of hEALTh ANd 
BiOMEdicAL iNNOvATiON (ihBi) 
   QUT Kelvin Grove Campus
›   Cell Culture, mechanical and materials 
Testing, Polymer Chemistry, Tissue 
mechanics, Bone and Cartilage 
instrumentation, histology and micro-
Computed Tomography laboratories
›   mechanical and electronics Workshop
›   seminar Room
fAcULTY Of BUiLT ENviRONMENT 
ANd ENgiNEERiNg 
   QUT Gardens Point Campus
›   Cell Culture and mechanical Testing 
laboratories
›   Rapid Prototyping Facility
›   six-axis spine Testing Robot
›   seminar Rooms
The hydraulic 
bi-axial Instron 
materials testing 
machine
Medical Engineering Research Facility (MERF)
Staff
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FACTS AND FIGURES
›  53 staff, 10 clinical fellows
›   31 postgraduate students, including  
eight new postgraduate students, two 
postgraduate completions
›  $2.3 million research income
›   one book chapter, 45 journal papers,  
20 international conference presentations, 
39 Australian/New Zealand conference 
presentations and 13 invited presentations
›  Significant international links continued
AO BRisBANE sPiNE 
REfERENcE cENTRE
dr Richard Williams, Centre Director
dr Ben goss, smart state Research Fellow
dr sadahiro sugiyama, Research Fellow
dr Otto von Arx, Clinical Fellow 06/07
dr doug hay, Clinical Fellow 06/07
dr James cordell-smith, Clinical Fellow 07/08
dr con vasili, Clinical Fellow 07/08
Ms Rachael Luton-goggins, administration 
co-ordinator
MEdicAL ENgiNEERiNg
Professor Mark Pearcy, Professor of 
Biomedical engineering
Professor John Evans, adjunct Professor
Associate Professor simon Miao, associate 
Professor
dr sanjay Mishra, senior lecturer
Ms deborah Whiting, Research Theme 
Coordinator
Ms carmel Johnson, administrative Officer, 
meRF
Mr James Kelly, anatomical skills laboratory 
manager, meRF
Mr greg Tevelen, supervising Technician/Dry 
laboratory manager
Mr Kimble dunster, Technical Officer
Ms Melissa Johnston, Technical assistant
NORThsidE sPiNE REsEARch 
gROUP
dr Paul Licina, spinal Orthopaedic surgeon
Ms carmen sutton, Research assistant
Ms Natalie Agnew, Research assistant
ORThOPAEdic REsEARch 
gROUP (iNcORPORATiNg BONE 
BiOLOgY ANd cARTiLAgE 
BiOMEchANics gROUPs)
Professor Ross crawford, Chair in 
Orthopaedic Research
Professor Kunle Oloyede, (leader, Cartilage 
Biomechanics group)
Associate Professor Yin Xiao, (leader, Bone 
Biology group )
dr cameron Lutton, Postdoctoral Research 
Fellow
dr Lance Wilson, Research Fellow
dr sarah Whitehouse, Research Fellow
Associate Professor du Minquan, visiting 
Research Fellow
Associate Professor dong Wu, visiting 
Research Fellow
hui Peng, visiting Research Fellow (hubei 
university, China)
Jian Li, visiting Research Fellow (Wuhan 
university, China)
Ms Wei shi, Research assistant
Mr Thor friis, Research assistant
Ms sue grice, Clinical Research nurse
Ms Louise hood, Clinical Data manager
dr Rishi Kushail, Clinical Fellow 06/07
dr Mayur chawder, Clinical Fellow 06/07
dr Peter hucker, Clinical Fellow 07/08
dr darren costain, Clinical Fellow 07/08
dr cameron Bell, visiting Fellow
Ms hayley Moody, Research assistant
Ms Jane Wiseman, Personal assistant
PAEdiATRic sPiNE REsEARch 
gROUP
dr geoff Askin, spinal Orthopaedic surgeon
Associate Professor clayton Adam, Principal 
Research Fellow
dr Robert Labrom, spinal Orthopaedic 
surgeon
dr hans de visser, Postdoctoral Research 
Fellow
dr Paige Little, Postdoctoral Research Fellow
Mrs Maree izatt, senior Research assistant
dr Otto von Arx, Clinical Fellow 06/07
dr James cordell-smith, Clinical Fellow 07/08
dr Mark shillington, Clinical Fellow
dr John Earwaker, senior Radiologist
Ms Jolai Evans, Research assistant
Mrs Anne McArdle, Research assistant
REgENERATivE MEdiciNE 
gROUP
Professor dietmar W hutmacher, Chair in 
Regenerative medicine
dr Travis Klein, Postdoctoral Research Fellow 
dr Johannes Reichert, Research Fellow 
TRAUMA REsEARch gROUP
Professor Michael schuetz, Chair in Trauma
dr Roland steck, senior Research Fellow
dr devakar Epari, senior Research Fellow
dr Beat schmutz, Postdoctoral Research 
Fellow
dr gongfa chen, Research Fellow
dr Michaela stemberger, Research Fellow
dr cameron Wilson, Research Fellow
dr Martin Wullschleger, Research Fellow
Ms salma ibrahim, Research assistant
Ms Natalie Rosenzweig, Research assistant
Mrs Rebecca Bibby, executive support 
Officer, Planning and Development
Mrs caryll clifford, executive support Officer, 
administration 
AdJUNcT PROfEssORiAL sTAff
dr geoffrey Askin
Professor Lutz claes
dr William donnelly
dr John Earwaker
Professor John Evans
Professor Norbert haas
dr Paul Licina
Professor stephan Perren
dr John Timperley
dr Richard Williams
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Research outputs
BOOK chAPTER
sommer C, schuetz m, Wagner m. 2007, 
internal fixator in Buckely R, moran C, 
Ruedi T (eds) AO/ASIF Principles of Fracture 
Management (PFxM2) springer.
JOURNAL ARTicLEs
adam CJ, Cargill sC, askin Gn. cT-based 
volumetric reconstruction of the pulmonary 
system in scoliosis: Trends in lung volume 
and lung volume asymmetry with spinal curve 
severity. Journal of Paediatric Orthopaedics. 
2007, 27(6): 677–681.
Bell CG, Weinrauch P, Crawford RW, Pearcy m. 
Thermomechanical investigations of the 
cortical bone analogue in third generation 
sawbones femurs. Journal of Engineering in 
Medicine. 2007, 221(2): 213–217.
Bell CG, Weinrauch P, Pearcy m, Crawford 
RW. in vitro analysis of Exeter stem torsional 
stability. Journal of Arthroplasty. 2007, 22(7): 
1024–1030.
Brown CP, Crawford RW, Oloyede a. 
indentation stiffness does not discriminate 
between normal and degraded articular 
cartilage. Clinical Biomechanics. 2007, 22(7): 
843–848.
Brown CP, hughes sW, Crawford RW, Oloyede 
a. Ultrasound assessment of articular 
cartilage: analysis of the frequency profile of 
reflected signals from naturally and artificially 
degraded samples. Connective Tissue 
Research. 2007, 48(6): 277–285.
Brown CP, Oloyede a, moody hR, Crawford 
RW. A novel approach to the development of 
benchmarking parameters for characterising 
cartilage health. Connective Tissue Research. 
2007, 48(1): 52–61.
Cargill s, Barry m, Pearcy mJ. Three 
dimensional lumbar spine postures measured 
by MRi reconstruction. Spine. 2007, 32(11): 
1242–1248.
Chen G, Pettet GJ, Pearcy m, mcelwain Dls. 
comparison of two numerical approaches 
for bone remodelling. Medical Engineering & 
Physics. 2007, 29(1): 134–139. 
Chen G, Pettet GJ, Pearcy m, mcelwain 
Dls. Modeling external bone adaptation 
using evolutionary structural optimisation. 
Biomechanics and Modeling in 
Mechanobiology. 2007, 6(4): 275–285. 
Chen Y, Crawford RW, Oloyede a. Preliminary 
evaluation of the capacity of surface-active 
phospholipids to provide semipermeability in 
a saline filtration environment. Medical Science 
Monitor. 2007, 13(4): BR 101–105.
Chen Y, Crawford RW, Oloyede a. Unsaturated 
phosphatidylcholines lining on the surface of 
cartilage and its possible physiological roles. 
Journal of Orthopaedic Surgery. 2007, 2:14.
de Jong m, Crawford s, Ray m, Whitehouse 
sl, Crawford RW. Platelet and leukocyte 
activation in salvaged blood and the effect of 
its reinfusion on the circulated blood. Clinical 
Orthopaedics and Related Research. 2007, 
456: 238–242.
de visser h, adam CJ, Crozier s, Pearcy mJ. 
The role of quadratus lumborum asymmetry 
in the occurring of lesions in the lumbar 
vertebrae of cricket fast bowlers. Medical 
Engineering and Physics. 2007, 29(8): 877–885.
de visser h, Rowe C, Pearcy mJ. A robotic 
facility for mechanical testing of spinal joints. 
Journal of Engineering in Medicine. 2007, 221 
h3: 221–227.
Forsythe me, Dick J, Whitehouse sl, Crawford 
RW. functional outcomes after nonrecurrent 
dislocation of primary total hip arthroplasty. 
Journal of Arthroplasty. 2007, 22(2): 227–230.
Gale iR, Chen Y, hills Ba, Crawford RW. 
Boundary lubrication of joints: characterisation 
of surface-active phospholipids found on 
retrieved implants. Acta Orthopaedica. 2007, 
78(3): 309–314.
Gale lR, Collier R, hargreaves DJ, hills Ba, 
Crawford RW. The role of sAPL as a boundary 
lubricant in prosthetic joints. Tribiology 
International. 2007, 40(4): 601–606.
Gatehouse sC, izatt mT, harvey JR, adam CJ, 
labrom RD, askin Gn. Perioperative aspects 
of endoscopic anterior scoliosis surgery: The 
learning curve for 100 patients. Journal of Spine 
Disorders and Techniques. 2007, 20(4): 317–323.
Goss B, lutton C, Weinrauch P, Jabur m, Gillett 
G, Crawford RW. Elution and mechanical 
properties of anti-fungal bone cement. Journal 
of Arthroplasty. 2007, 22(6): 902–908.
Gudimetla P, Crawford RW, Oloyede a. The 
influence of lipid-extraction method on 
the stiffness of articular cartilage. Clinical 
Biomechanics. 2007, 22(8): 924–931. 
huang x, and miao x. Novel porous 
hydroxyapatite prepared by combining 
h2O2 foaming with PU sponge and modified 
with PLgA and bioactive glass. Journal of 
Biomaterials Applications. 2007, 21 [4] 351–374.
hutmacher DW, Cool s. concepts of scaffold-
based tissue engineering – the rationale to 
use solid free-form fabrication techniques. 
Journal of Cellular Molecular Medicine. 2007, 
11(4):654–669.
hutmacher DW, schantz JT, lam Cx, Tan KC, 
lim TC. state of the art and future directions 
of scaffold-based bone engineering from a 
biomaterials perspective. Journal of Tissue 
Engineering and Regenerative Medicine. 2007, 
1(4):245–260.
ivanovski s, lichanska m, aniello e, xiao Y, 
Waters m. gene expression profiling of cells 
involved in periodontal regeneration. Tissue 
Engineering. 2007, 13:393–404. 
izatt mT, Thorpe Pl, Thompson RG, D’urso Ps, 
adam CJ, earwaker JW, labrom RD, askin Gn. 
The use of physical biomodelling in complex 
spine surgery. European Spine Journal. 2007, 
16(9): 1507–1518.
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lee WC, Frossard la, hagberg K, haggstrom 
e, Branemark R, evans Jh, Pearcy mJ. 
Kinetics of transfemoral amputees with 
osseointegrated fixation performing common 
activities of daily living. Clinical Biomechanics. 
2007, 22(6): 665–673.
little JP, adam CJ, evans Jh, Pettet G, Pearcy 
mJ. Nonlinear finite element analysis of anular 
lesions in the L4/5 intervertebral disc. Journal 
of Biomechanics. 2007, 40(12): 2744–2751.
mareddy s, Crawford R, Brooke G, xiao Y. 
clonal isolation and characterisation of bone 
marrow stromal cells from patients with 
osteoarthritis. Tissue Engineering. 2007, 13: 
819–829.
miao x, hu Y, liu J, and huang x, 
hydroxyapatite coating on porous zirconia. 
Materials Science and Engineering: C. 
2007,27(2): 257–261.
miao x, Tan l-P, Tan l-s, and huang x, 
Porous calcium phosphate ceramics 
modified with PLgA-bioactive glass. 
Materials Science and Engineering: C. 
2007, 27(2): 274–279.
Pawlak Z, Kotynska J, Figaszewski, 
Za, Oloyede a, Gadomski a, 
Gudaniec a. impact of the charge 
density of phospholipid bilayers 
on lubrication of articular cartilage 
surfaces. Journal of Achievements 
in Materials and Manufacturing 
Engineering. 2007, 23(1): 47–50.
stok K, Oloyede a. conceptual 
fracture parameters for articular 
cartilage health. Clinical 
Biomechanics. 2007, 22(6): 
725–735.
Krebs J, aebli n, Goss B, sugiyama s, 
Bardyn T, Boecken i, leamy P, Ferguson s. 
cardiovascular consequences of calcium 
phosphate cement embolism. Journal of 
Biomedical Materials Research B: Applied 
Biomaterials. 2007, 82B (2): 526–532.
Krebs J, aebli n, Goss B, Wilson K, Williams 
R, Ferguson s. cardiovascular changes 
after pulmonary cement embolism: An 
experimental study in sheep. American Journal 
of Neuroradiology. 2007, 28(6): 1046–1050.
Krebs J, Ferguson s, nuss K, leskozek B, 
hoerstrup s, Goss B, aebli n. sildenafil 
alleviates pulmonary hypertension after bone 
marrow fax embolism. Anaesthesiology. 2007, 
107(1): 75–81.
Krebs J, Ferguson sJ, nuss K, leskosek 
B, hoerstrup s, Goss B, haeberli a, aebli 
n. Plasma levels of endothelin-1 after a 
pulmonary embolism of bone marrow fat. Acta 
Anaesthesiologic Scandinavica. 2007, 51(8): 
1107–1114.
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sydney se, lepp aJ, Whitehouse sl, Crawford 
RW. Noise exposure due to orthopaedic saws 
in simulated total knee arthroplasty surgery. 
Journal of Arthroplasty. 2007, 22(8): 1193–1197.
sydney se, Pickering sa, Bell CG, Crawford RW. 
Reducing metal debris generation during total 
knee arthroplasty. Orthopedics. 2007, 30(12): 
999–1000.
Tan G, Goss B, Thorpe P, Williams R. cT 
Based classification of long spinal allograft 
fusion. European Spine Journal. 2007, 16(1): 
1875–1881.
Tevelen Ga, Pearcy mJ, Crawford RW. Re-
design of the Exeter v40 long-stem femoral 
component for ease of removal. Journal of 
Engineering in Medicine. 2007, 221(2): 195–201.
Wei x, lin JQ, Wu lP, liu l, xiao Y. Expression 
of mineralisation markers in dental pulp stem 
cells. Journal of Endodontology. 2007, 33: 
703–708.
Weinrauch P, Bell C, Wilson l, Goss B, lutton 
C, Whitehouse s, Crawford R. shear properties 
of bilaminar polymethylmethacrylate cement 
mantles in revision hip joint arthroplasty.  
Journal of Arthroplasty. 2007, 22(3): 394–403.
Woodruff ma, Rath sn, susanto e, haupt 
lm, hutmacher DW, nurcombe v, Cool sm. 
sustained release and osteogenic potential 
of heparan sulfate-doped fibrin glue scaffolds 
within a rat cranial model. Journal of Molecular 
Histology. 2007, 38(5): 425–33.
Wu D, malda J, Crawford R, xiao Y. Effects 
of hyperbaric oxygen on proliferation and 
differentiation of osteoblasts derived from 
human alveolar bone. Connective Tissue 
Research. 2007, 48: 206–213. 
xiao Y, Fu h, Prasadam i, Yang YC, hollinger 
JO. gene expression profiling of bone marrow 
stromal cells from juvenile, adult, aged and 
osteoporotic rats: With an emphasis on 
osteoporosis. Bone. 2007, 40: 700–715. 
iNTERNATiONAL cONfERENcE 
PREsENTATiONs
Chen G, Pearcy mJ, schuetz ma, steck R. 
Numerical simulations of intramedullary 
pressure variation and its influence on 
interstitial fluid flow in cortex. 6th Combined 
Meeting of the Orthopaedic Research Societies. 
honolulu, hawaii, 20–24 October 2007.
Chen G, schmutz B, schuetz ma, Pearcy mJ. 
Numerical investigations of osteoporosis 
under plate fixation device in a sheep tibia. 
3rd Asian Pacific Conference on Biomechanics. 
Tokyo, Japan, 5–8 november 2007.
Cunningham h, little JP, Pearcy mJ, adam CJ. 
The effect of soft tissue properties on overall 
biomechanical response of a human lumbar 
motion segment: a preliminary finite element 
study. BIOMED 2007 – 7th International 
Conference on Modelling in Medicine and 
Biology. Wessex institute of Technology, new 
Forest, united Kingdom. 10–12 september 
2007. WiT Transactions on Biomechanics and 
health, 2007, 12: 93–102.
hay D, adam CJ, izatt mT, labrom RD, 
askin Gn. The radiological changes and 
complications during the first three years 
following endoscopic scoliosis surgery. 
Eurospine. Brussels, Belgium. 3–6 October 
2007. British Orthopaedic Association Annual 
Meeting. manchester, united Kingdom. 25–28 
september 2007. 14th International Meeting 
on Advanced Spinal Techniques (IMAST). 
Bahamas. 11–14 July 2007.
hay D, adam CJ, izatt mT, labrom RD, askin 
Gn. The use of fulcrum bending films in 
anterior thoracic correction of scoliosis. 
Eurospine. Brussels, Belgium. 3–6 October 
2007. British Orthopaedic Annual Meeting. 
manchester, united Kingdom. 25–28 
september 2007. Podium presentation at 
14th International Meeting on Advanced Spine 
Techniques (IMAST). Bahamas. 11–14 July 
2007.
lee WCC, Frossard l, Cairns n, Branemark R, 
evans J, adam C, Pearcy m. finite element 
modelling to aid in refining the rehabilitation of 
amputees using osseointegrated prosthesis.  
12th International Conference on Human-
Computer Interaction. Beijing, China. 22–27 July 
2007 (p. 655–658)
lee WCC, Frossard l, Cairns n, Branemark 
R, evans Jh, adam C, Pearcy m. Evidence-
based rehabilitation of amputees using 
osseointegrated prosthesis: applications of finite 
element modelling. 12th World Congress of the 
International Society of Prosthetics and Orthotics. 
vancouver, Canada. 29 July–3 august 2007  
(p. 509).
little JP, Pearcy mJ, adam CJ. coupled rotations 
in the lumbar spine – are these a consequence 
of passive spinal anatomy? 21st Congress of 
the International Society in Biomechanics. Taipei, 
Taiwan. 1–5 July 2007.
BIOMED 2007 – 7th International Conference 
on Modelling in Medicine and Biology. Wessex 
institute of Technology, new Forest, united 
Kingdom. 10–12 september 2007. WiT 
Transactions on Biomechanics and health,  
2007, 12: 93–102.
mcDonald K, Pearcy mJ, adam CJ. The effect 
of trabecular micro-architecture on vertebra 
biomechanics: A finite element investigation. 
BIOMED 2007 – 7th International Conference 
on Modelling in Medicine and Biology. Wessex 
institute of Technology, new Forest, united 
Kingdom. 10–12 september 2007. WiT 
Transactions on Biomechanics and health, 2007, 
12: 103–112. 
Pawlak Z, Kaldoski T, Pai R, Bayraktar e, Oloyede 
a. hexagonal boron nitrate (h-BN) as a lubricant 
additive in porous sliding bearings: a car 
clutch case study. International Conference on 
Advances in Manufacturing Engineering (CAME). 
manipal, india. 24–26 October 2007.
› RESEARCH OuTPuTS
› RESEARCH OuTPuTS
Pawlak Z, Kaldoski T, Praveen P, Oloyede a. 
Boron nitrate as lamellar lubricant in self-
lubricated porous film sliding bearings. Proc. 
of the 4th International Conference on Leading 
Edge Manufacturing in 21st Century, LEM21. 
Fukuoka, Japan. 7–9 november 2007.
Pawlak Z, Oloyede a. Articular cartilage as a 
giant reverse micelle – a new perspective on 
biocushioning as the basis of joint lubrication. 
Keynote Address: Proc. International 
Conference on Advances in Manufacturing 
Engineering (ICAME). manipal, india. 24–26 
October 2007.
schmutz B, Wullschleger me, schuetz ma. 
Optimising a periarticular fracture fixation 
plate: does one shape fit all? 6th Combined 
Meeting of the Orthopaedic Research Societies. 
honolulu, hawaii. 20–24 October 2007.
schmutz B, Wullschleger me, schuetz ma. 
Optimising the fit of a periarticular tibial 
fracture fixation plate. 3rd Asian Pacific 
Conference on Biomechanics. Tokyo, Japan. 
5–8 november 2007.
schrobback K, Klein T, schuetz ma, 
hutmacher DW, leavesley D, upton Z, 
malda J. Phenotypic characterisation 
and redifferentiation of human articular 
chondrocytes expanded on micro carriers. 
International Cartilage Repair Society World 
Congress. Warsaw, Poland. 29 september–2 
October 2007.
steck R, schmueser i, schuetz ma. 
Quantitative analysis of histological images for 
the validation of computer models that predict 
tissue differentiation during fracture healing. 
15th Annual Symposium on Computational 
Methods in Orthopaedic Biomechanics. uCsD, 
la Jolla, Ca. 10 February, 2007.
stemberger m, steck R, mcmillan DJ, Goss 
B, stemberger a, schmutz B, schuetz ma. 
development of slow release surface coatings 
for the prevention and treatment of bacterial 
infections associated with fracture fixation 
devices. 3rd Annual Asian Pacific Conference 
on Biomechanics. Tokyo, Japan. 5–8 
november 2007.
von arx O, izatt mT, Thorpe Pl, 
Thompsom RG, D’urson Ps, adam CJ, 
earwaker JW, labrom RD, askin Gn. The 
use of physical biomodeling in complex 
spinal surgery. British Orthopaedic 
Association Annual Meeting. manchester, 
united Kingdom. 25–28 september 
2007.
xiao Y, Peng h, mao x, Whittaker a, 
Crawford R. Novel synthetic bio-
mimic polymers for cell delivery. 
TERMIS-AP Annual Conference. 
Tokyo, Japan. 3–5 December 2007.
AUsTRALiAN/NEW 
ZEALANd cONfERENcE 
PREsENTATiONs
adam CJ, Cargill s, askin Gn. cT-
based volumetric reconstruction 
of the pulmonary system in 
scoliosis. Annual Scientific 
Meeting of the Spine Society 
of Australia. hobart, 
Tasmania. 20–22 april 
2007.
adam CJ, loughran 
JG. computer simulation 
of microdamage and 
microfracture in vertebral 
trabecular bone. Annual 
Scientific Meeting of the Spine 
Society of Australia. hobart, 
Tasmania. 20–22 april 2007.
Biau D, Chew D, Timperley aJ, 
Whitehouse sl. dislocation following 
hip arthroplasty through the posterior 
approach – is there a ‘safe zone’ 
for socket orientation? Australian 
Orthopaedic Association. Gold Coast. 
October 7–12 2007.
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Chawda mn, Whitehouse s, english h, 
Crawford R, Donnelly WJ. comparison of the 
accuracy of total hip arthroplasty component 
placement between cemented and 
uncemended implants. Australian Orthopaedic 
Association. Gold Coast. 7–12 October 2007.
Chen G, Pearcy ma, schuetz ma, steck R. 
Numerical simulations of intramedullary 
pressure variation and its influences on 
interstitial fluid flow in cortex. 13th Annual 
Scientific Meeting, Australian and New Zealand 
Orthopaedic Research Society (ANZORS). 
auckland, new Zealand. 17–18 October 2007. 
Clarke a, adam CJ. spinal accelerations 
on theme park rides. Spinal Symposium V. 
adelaide, south australia. 28–30 august 2007.
Cunningham h, little JP, Pearcy mJ, adam CJ. 
The effect of soft tissue properties on overall 
biomechanical response of a human lumber 
motion segment: A preliminary finite element 
study. Adelaide Centre for Spinal Research – 
Spinal Research Symposium 5. adelaide.  
28–30 august 2007. Annual Scientific Meeting 
of the Spine Society of Australia. hobart, 
Tasmania. 20–22 april 2007.
devisser h, little JP, adam CJ, evans Jh, 
Pearcy mJ, labrom RD, askin Gn. Patient 
specific parametric finite element models 
of scoliotic spines from cT scans. e-Health 
Research Colloquium. Brisbane, Queensland. 
13 march 2007.
Fan W, Crawford R, xiao Y. structural and 
cellular differences of periosteum are site-
specific and age-dependent. 13th Annual 
Scientific Meeting, ANZORS. auckland,  
new Zealand. 17–18 October 2007.
Fransen m, Douglas J, anderson C, Cameron 
i, Crawford R, macmahon s, neal B, norton R, 
Tregonning G. The safety and efficacy of peri-
operative NsAids for ectopic bone formation 
after hip replacement surgery. Australian 
Orthopaedic Association. Gold Coast.  
7–12 October 2007.
Gaddum n, Timms D, Pearcy mJ. A passively 
controlled Bivad. 15th Congress of the 
International Society for Rotary Blood Pumps. 
sydney, australia. 2–4 november 2007.
Gorring n, matthys R, Perren sm, schuetz ma, 
steck R. computational analysis of stiffness 
and strength of ‘Mousefix™’ mouse fracture 
fixation plates. 13th Annual Scientific Meeting, 
ANZORS. auckland, new Zealand. 17–18 
October 2007.
Goss B. Transplanted abdominal granulation 
tissue induced bone formation – an in-vivo 
study in sheep. Annual Scientific Meeting of the 
Spine Society of Australia. hobart, Tasmania. 
20–22 april 2007.
Goss B. sildenafil alleviates cardiovascular 
deterioration after fat embolism. Annual 
Scientific Meeting of the Spine Society of 
Australia. hobart, Tasmania. 20–22 april 2007.
hay D, adam CJ, izatt mT, labrom RD, 
askin Gn. The radiological changes and 
complications during the first three years 
following endoscopic scoliosis surgery.  
Annual Scientific Meeting of the Spine Society of 
Australia. hobart, Tasmania. 20–22 april 2007.
hay D, adam CJ, izatt mT, labrom RD, askin 
Gn. The use of fulcrum bending films in 
anterior thoracic correction of scoliosis. 
Annual Scientific Meeting of the Spine Society of 
Australia. hobart, Tasmania. 20–22 april 2007.
Klaus aJ, schmutz B, Wullschleger me, 
schuetz ma, steck R. Quantification of 
fracture callus volume from cT scans.  
13th Annual Scientific Meeting, ANZORS. 
auckland, new Zealand. 17–18 October 2007.
li J, miao x, Crawford R, xiao Y. A culture 
system for the development of bone-cartilage 
complex. 13th Annual Scientific Meeting, 
ANZORS. auckland, new Zealand.  
17–18 October 2007.
mao xl, Peng h, Chen l, Whittaker a, 
Crawford R, xiao Y. Poly(ethylene glycol) 
induces initial osteoblast attachment in serum 
free condition. 13th Annual Scientific Meeting, 
ANZORS. auckland, new Zealand. 17–18 
October 2007.
mareddy s, Crawford R, xiao Y. Molecular and 
cellular characterisation of clonal populations 
derived from patients with osteoarthritis.  
13th Annual Scientific Meeting, ANZORS. 
auckland, new Zealand. 17–18 October 2007.
mayo a, adam CJ, labrom RD, askin Gn. 
Biomechanical study of top screw pullout in 
anterior scoliosis instrumentation. Queensland 
Branch of Australian Orthopaedic Association 
Meeting. Townsville, Queensland. 8–11 June 
2007 and Annual Scientific Meeting of the Spine 
Society of Australia. hobart, Tasmania.  
20–22 april 2007.
mcDonald K, Pearcy mJ, adam CJ. The effect 
of trabecular micro-architecture on vertebral 
biomechanics – a finite element investigation. 
Spinal Research Symposium V. adelaide.  
28–30 august 2007.
mishra s, Collier l, Chen G, steck R, schmutz 
B, Wullschleger me, schuetz ma. The effect 
of distraction vector orientation on the 
regenerate tissue during bilateral mandibular 
distraction. 13th Annual Scientific Meeting, 
ANZORS. auckland, new Zealand. 17–18 
October 2007.
mulaibrahimovic a, Oakley aP, Tizzard sP, 
laRue B, nikoloff s, Gronthos s, Zannettino 
aC, Taylor DJ, devisser h, adam CJ, 
Pearcy mJ, itescu s, vernon-Roberts B, 
Fraser RD, moore RJ. Optimisation of 
allogenic mesenchymal progenitor cells for 
posterolateral spinal fusion with posterior 
instrumentation in sheep. Spinal Research 
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iNviTEd PREsENTATiONs
adam CJ. Biomechanics of spinal deformity 
and its surgical correction. School of 
Aerospace, Mechanical and Mechatronic 
Engineering. sydney university. 11 October 
2007.
adam CJ. Paediatric spinal deformity research. 
Invited lecture at the Department of Mechanical 
Engineering. shanghai Jiao Tong university, 
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askin Gn. Management of idiopathic scoliosis 
in spinal deformity. APOS Instructional Course: 
Spinal Deformity Mini Symposium, Gold Coast. 
australia. October 2007. 
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Williams R. Anterior cervical discectomy and 
fusion. AO Spine Combined North American 
and Asia Pacific Inter-Faculty Meeting. hong 
Kong. October 2007.
Williams R. Extirpative treatment of spinal 
tumors. AO Spine Australia and New Zealand 
Masters Course. Queenstown, new Zealand. 
30 august–1 september 2007.
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xiao Y. cell delivery therapy in future dentistry. 
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Symposia. Fujian medical university, Fuzhou, 
China. 17–20 september 2007
gUEsT PREsENTATiONs
12 March 2007 
Professor dr chris van der Werken – President 
of the aO/asiF Foundation, utrecht university, 
The netherlands Compartment syndrome – 
clinical aspects.
11 April 2007 
dr hui Peng – Synthesis of a novel polymer for 
the application of potential cell delivery
May 2007 
dr Alan hilibrand – associate Professor of 
Orthopaedic surgery and neurosurgery and 
Director of Orthopaedic medical education at 
Jefferson medical College and the Rothman 
institute and 2007 Travelling Fellow. Long term 
follow-up of anterior cervical fusion at Princess 
Alexandra Hospital, Brisbane
20 June 2007 
Qing Lee (Phd) – senior lecturer – Tissue 
construction methodologies for biomedical 
applications
20 June 2007 
Associate Professor Andrew J. Ruys 
Introduction to biomedical engineering at 
Sydney University and bioengineering and 
biomaterials research group: research overview.
20 June 2007 
hala Zreiqat (Phd) – senior lecturer Tissue 
Engineering of Biomaterials; Challenges and 
Oportunities
31 August 2007 
Professor dr Norbert haas – Center for 
musculoskeletal surgery, Charite hospital, 
Berlin, Germany Biomaterials in Orthopaedic 
Trauma Surgery.
1 October 2007 
Professor Michael Raschke – university 
hospital for Trauma – hand and Reconstructive 
surgery, muenster, Germany Biodegradable 
implant coatings for local drug delivery.
10 October 2007 
Professor Wilhelm Engstrom – swedish 
university of agricultural sciences, sPiDeRman 
Consortium. Spider dragline silk- Structural 
properties and mechanical function
2 November 2007 
Professor georg duda – Center for 
musculoskeletal surgery, Charite hospital, 
Berlin, Germany Biomechanics and biology of 
bone regeneration.
19 November 2007 
Professor david smith – Chairman of the 
aRC Biomedical Panel. Seminar on work at 
Melbourne University. 
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NATiONAL cOMPETiTivE gRANTs TiTLE chiEf 
iNvEsTigATORs
fUNdiNg
ARC Discovery Grant Patient-specific biomedical modelling for improved 
treatment of spinal deformity
Mark Pearcy, Clayton 
Adam, John Evans,  
Geoff Askin
2006–2008 $342 680 
ARC Discovery Grant Engineering articular cartilage with zonal structure 
and function 
Dietmar Hutmacher, Travis 
Klein, J Malda, RL Sah
2007–2011 $523 934 
APD Travis Klein 
$235 944
ARC Discovery Grant Bilayered and growth factor-loaded composite 
scaffolds for the guided bi-differentiation of bone 
marrow mesenchymal stem cells
Xigeng (Simon) Miao,  
Yin Xiao, Ross Crawford
2008–2010 $255 000 
Awarded in 2007
ARC Linkage Grant development of a prothrombogenic bone graft 
substitute
Ross Crawford, Michael 
Schuetz, Alex Stemberger, 
Ben Goss, Brent Scott
2006–2008 $184 000
ARC Linkage Grant Understanding the biomechanical effects of fixation 
strategies to improve the technology of fracture 
management
Michael Schuetz, Sanjay 
Mishra, Gongfa Chen, 
Stephan Perren
ARC $280 000 
2007–2010
PCFA Grant Application of a human bone engineering platform 
to an in-vivo prostate cancer model
Dietmar Hutmacher, Travis 
Klein, Johannes Reichert
$395 000
Department of Ed Science + Training 
international science linkages, Australia- 
China fund for S+T co-operation 
developing tissue engineered product for clinical 
application using a model of temporomandibular 
joint disorders
Yin Xiao, Ross Crawford, 
Xigeng(Simon) Miao
$45 000
Australian Orthopaedic Association Tissue engineering as a potential approach for the 
treatment of osteonecrosis
Ross Crawford, 
Xigeng(Simon) Miao,  
Yin Xiao 
$32 261
Royal Australasian College of Surgeons 
Trauma Fellowship 2007-2008
Benchmarking trauma care performance in a tertiary 
hospital in Queensland to European trauma centres: 
using the European trauma registry as a model
Michael Schuetz, L Aitken, 
B Boullion, R Lefering,  
T Davey
$50 000
OThER gRANTs
Queensland Department of State 
Development, Smart State Fellowship
development and characterisation of an 
osteoinductive polymeric bone graft substitute 
material for use in orthopaedic surgery
Ben Goss 2006–2008 $150 000
The Prince Charles Hospital Foundation Novel synthetic biomimetic polymers for 
mesenchymal stem cell delivery
Yin Xiao, Ross Crawford $18 450
Stryker – Asia Pacific Assessment of the toxicity of the sAPL joint 
surfactant
Adekunle Oloyede,  
Ross W Crawford
$30 000
The Princess Alexandra Hospital 
Foundation
Advancing ankle assessment to enhance fracture 
management
T Haines, M Schuetz,  
J Jasiewicz, J Fleming,  
S urry, P Cornwell,  
B Baxter, P Tonks
$46 000
Wesley Research Institute Prevention of bacterial bone infections in mice 
with implant coatings for delivery of antibiotics, 
demonstrated by in vivo biophonic imaging
Michael Schuetz, 
Roland Steck, David 
McMillan, Ben Goss, 
Scott Sommerville, Axel 
Stemberger
$52 000
Synthes Using MRi for the acquisition of 3d morphological 
data of long bones
Beat Schmutz, Konstantin 
Mormot, Michael Schuetz
$88 000
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Higher degree research students
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neW sTuDenTs
dOcTOR Of PhiLOsOPhY
Afara, isaac Development of the Smarthroscope for surgical assessment and treatment decisions
Lai, chun-chih frank AFM study of mesenchymal stem cells on biomaterials
Reichert, dr Johannes Reconstruction of critical sized segmented bone defects in a large animal model
shiu, hoi Ting Prothrombogenic bone grafts
sun, dandan Ceramic-polymer composite scaffolds for bone-cartilage tissue engineering
Young, Will Reduction of secondry degeneration and subsequent therapies after spinal cord injury 
MAsTER BY REsEARch
Kaur, Navdeep To identify and characterise protein found in OBM cells identified by antibody generated by subtractive 
immunisation
COnTinuinG sTuDenTs
dOcTOR Of PhiLOsOPhY
Brown, cameron Peter Development and synthesis of innovative approaches to the surgical assessment of articular cartilage 
degeneration 
cairns, Nicola The feasibility of vibration analysis as a technique to detect osseointegration of transfemoral implants
cargill, sara clare Biomechanical modelling of the lumbopelvic musculoskeletal system in sitting and standing
cunningham, helen An experimental and finite element investigation of the biomechanical outcomes of scoliosis correction 
surgery
duong, Quang Thien Development of a structural model of articular cartilage: an experimental and visualisation study
fan, Wei            Periosteum tissue engineering and its in-vivo application in bone defect healing
gaddum, Nicholas Richard Haemodynamic performance of mixed flow pumps applied to artificial heart pumps
gale, Lorne Biotribological assessment of artificial synovial joints: the role of boundary lubrication
Mareddy, shobha Reddy Single cell derived colonies of bone marrow stromal cells from osteoarthritis patients: molecular and 
cellular characterisation
Matthews, daniel Novel triblock copolymers for the controlled release of proteins for osteogenesis
Mcdonald, Katrina An experimental and finite element investigation of the biomechanical outcomes of vertebral compression 
fracture
Mueller, daniel carl Multivariable volume visualisation
Paterson, gregory david Ion implantation as a tool to modify the bioactive properties of commercially pure Titanium
Prasadam, indira Osteoblast and chondrocyte interactions in osteoarthritis
singh, sanjleena Seperation and characterisation of multipotent cells from osteophytes in osteoarthritis
Watts, Mark charles Forces at the tendon bone interface in reconstructive surgery
2 0 0 6  H I G H L I G H T S  [ 9 ] H I G H E R  D E G R E E  R E S E A R C H  S T u D E N T S  [ 1 9 ] 
dOcTOR Of PhiLOsOPhY (continued)
Wullschleger, dr Martin Effect of surgical approach on bone vascularisation, fracture and soft tissue healing: comparison of less 
invasive and open surgical approach
Yusuf, Kehinde Modelling of transport process in normal and degenerate articular cartilage with specific reference to the 
action of phospholipid surfactants
MAsTER BY REsEARch
Beldiman, Monica Assessment of the effectiveness and safety of lipid-based joint remedial formulation in-vitro
Bradhurst, christopher Computer recognition of stem cell morphology
Mayo, Andrew An experimental investigation of the mechanics of vertebral body screws used in spinal deformity surgery
Putchakayala, sridevi Micro electromechanical pump for DVT prevention
shillington, dr Mark Biomechanics of shape memory alloy staples for fusionless correction of scoliosis
spencer, Peter david An innovative artificial replacement system for articular cartilage
COmPleTiOns
MAsTER BY REsEARch
Podagiel, christopher Michael d Transitional epithelial induced bone formation
smith, dr Bjorn Nicholas Improved Acetabular Cementing Techniques 
OvERsEAs visiTiNg sTUdENTs
Bouwense, stefan understanding the influence of HIF-1 on osteoarthritic cartilage. Visiting from uMC St Radboud, the 
Netherlands. Exchange student 
Engman, Martin Degradation and mechanical properties of polyanhydride copolymers for use in orthopaedics. Visited 
from Sweden.
hacker, christoph Manufacturing, quantification and mechanical parameters of scaffold cells. 
ito, Yukiko Visiting with Dietmar Hutmacher’s group for six weeks in 2007.
Knippels, ingrid Biomechanical characterisation of the rat ulna compression model. Visiting from Radboud university, 
Nijmegen, The Netherlands
Mao, Xueli Mesenchymal stem cell differentiation project. Exchange student visiting from Sen Yet-sun university, 
China. 
stamer, Mark Mechanical properties of healing, fractured mouse bones. Visiting from Technical university, Hamburg-
Harburg, Hamburg, Germany
Uhr, Klaus Michael The healing and mechanics of sheep long bone fractures. Visiting from Technical university, Hamburg-
Harburg, Hamburg, Germany
van gennip, stijn Cellular response to a novel biodegradable biomaterial. Exchange student  visiting from uMC St 
Radboud, the Netherlands.  
Awards and community service
[ 2 0 ]  A W A R D S  A N D  C O M M u N I T Y  S E R V I C E 
›    Cameron Brown beat a wide field of 
applicants to secure a Queensland 
smart state scholarship, developing 
a revolutionary arthroscopic probe for 
assessing joint tissues. it is primarily 
aimed at osteoarthritis sufferers.
  Potentially, this device will allow surgeons 
to make precise diagnoses and be 
better equipped to make accurate 
and immediate treatment decisions by 
providing a full picture of the tissue’s 
state of health. Cameron is supervised 
by Professors Kunle Oloyede and Ross 
Crawford.
›    Professor Ross Crawford received the 
research publication award in the Faculty 
of Built environment and engineering.
cOMMUNiTY sERvicE
›    adjunct Professor Richard Williams 
was Guest editor of the aO spine 
international quarterly publication 
Evidence Based Spinal Surgery (EBSS), 
vol 3, no. 1, February 2007. 
›    Professor mark Pearcy is an associate 
editor of the journal, medical engineering 
and Physics, and on the editorial board 
of Clinical Biomechanics and The Journal 
of engineering in medicine. Professor 
Pearcy is a foundation member of the 
asia-Pacific Biomechanics Committee. 
AWARds
›    Katrina mcDonald won a smart Women 
– smart state award in the category 
of Postgraduate Students – Engineers 
for her research which investigated the 
mechanics of bone fractures associated 
with osteoporosis. Katrina’s project is 
titled An experimental and finite element 
investigation of the biomechanics of 
vertebral compression fractures. her 
research aims to develop biomechanical 
techniques to understand better the 
processes leading up to, and following, 
vertebral compression fractures. With an 
ageing population such as ours, Katrina’s 
work is extremely significant.
›    amy Clarke and victoria Toal were 
jointly awarded Best undergraduate 
student exhibit for medical engineering 
at the QuT showcase of student’s 
work to university, industry and medical 
engineering professionals. Their posters 
were titled Spinal accelerations on theme 
park rides and Microdamage formation 
in trabecular bone under compressive 
loads.
iNTERNATiONAL LiNKs
›   adjunct Professor appointments for 
Professors lutz Claes and norbert haas 
from Germany, stephan Perren from 
switzerland and Dr John Timperley from 
england to provide research guidance 
and mentoring.
›   agreement with Radboud university, 
nijmegen, the netherlands, for 
undergraduate research projects.
›   Orthopaedic surgery lectures given by:
–  Professor Ross Crawford in england, 
Japan, Canada, China and india.
–  Professor michael schuetz in Thailand, 
Japan, Korea and switzerland
–  adjunct Professor Richard Williams in 
new Zealand.
›   agreement with Wuhan university, hubei 
Province, People’s Republic of China, for 
visiting Research Fellows.
›   Formal surgical training program for 
Clinical Fellows from india, new Zealand, 
uK and Canada.
›   Professor xiao has been appointed as 
adjunct Professor of Wuhan university, 
sun Yat-sen university and Fujian 
medical university.
Katrina McDonald
Cameron Brown
 ›  aCKnOWleDGemenTs
Orthopaedics and Trauma Queensland gratefully 
acknowledges the significant financial and 
collaborative support of 
›  aO Foundation
›  australian Research Council
›  DePuy spine
›  Golden Casket Research Foundation
›  holy spirit northside hospital
›  institute of health and Biomedical innovation
›  mater Foundation
›  mater health services Brisbane ltd
›  medtronic sofamor Danek
›  national health and medical Research Council
›  Princess alexandra hospital
›  Queensland health
›  Queensland Orthopaedic Research Trust
›  Queensland university of Technology
›  Queensland x-Ray
›  Royal australasian College of surgeons
›  synthes
›  stryker
›  The Prince Charles hospital
›  The Prince Charles hospital Foundation
›  The Wesley Research institute
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